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1 Background and Introduction to the Study 
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First Steps in Mathematics (Number), Key Understandings – Understand Fractional Numbers 
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Overview of the phases of the study 
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 Fraction Knowledge Assessment Tool (FKAT). 
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Comparison between G1 and G2 of percentages of positive responses to Pedagogical 















Kruskal-Wallis Test of statistical significance of positive responses to Pedagogical Content 
Knowledge Situations (PCKS) 
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6 The Current Status of Teaching Fractions in Middle and Upper 











































































































































































































































































































































































 Respondents’ Perception of the Status or Importance the Topic of 






































































 Respondents’ Perception of the Status or Importance the Topic of 






























Perceived status of fractions 
Status as per respondents 
G1 Post-intervention 
Status as per respondents 
G2 Post-intervention 
Status as per schools G1 
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Number of incorrect responses to RNI by respondent 
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Part-Whole Operations Relative size Fractions  as 
division 
















Part-Whole Operations Relative size Fractions  as 
division 














































































































































7 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Content Knowledge of Fractions. 












































































































Wilcoxon Signed Ranks Test for statistically significant differences between pre and post-
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Perception of being better equipped to promote student learning in fractions, through 






















































































































































8 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Pedagogical Knowledge of Teaching 
Fractions. 
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Response to Situation 4 
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Wilcoxon Signed Ranks Test for Pre (PCKS) and post (PCKSA) intervention statistical 
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 Semi-Structured Interview – Generalising the knowledge to other 
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9 The Impact that Well-Structured, Action Research Based, 
Professional Learning Opportunities and Reflective Practice have 
on Primary School Teachers’ Beliefs and Attitudes with Regards to
Teaching Fractions. 
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Wilcoxon Signed Ranks Test of statistical significance of differences between pre and post-




































Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 



























































































Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 


















Wilcoxon Signed Ranks Test for pre and post-intervention statistical significance of 
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Respondents who reported no problematic areas in teaching fractions and their confidence 
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 Semi-Structured Interview: Perceptions of capacity to take leadership 
















































































































































 Semi-Structured Interview: The relative importance of pedagogy, 










































































































































































































































































Answers to the question stem: Do you believe the PL addressed the following 
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 Appendix 1 – A Synthesis of What Makes for Effective PL. 
Indicators of effective professional development  Support from the 
















































Indicators of effective professional development  Support from the 



























































Indicators of effective professional development  Support from the 




































































































































Place a tick on the drawings that show ½.


































































Shade in two fifths on each of these shapes















































































What are these shaded fractions?









































































Place a tick on the drawings that show ½.














































a) ½ ѿ ¼ 1/5 1/6 
      
b) ½ ѿ ¼ 1/6 ǩ 
      
c) ½ ¼ ǩ 1/16 1/32 
      
d) ¼ ½ ¾ 4/4 5/4 
  





























































































































 Appendix 8 – Semi-Structured Interview Questions 

5HVHDUFK4XHVWLRQ
What is the current status of teaching fractions in middle and upper primary school 
classrooms in Western Australia?  
1. At the outset of this PL how would you have rated your confidence in teaching 
fractions? How would you now rate your confidence to teach fractions? 
2. At the outset of this PL how would you have rated your ability to teach fractions? 
How would you now rate your ability to teach fractions? 
3. In terms of its importance as a topic in mathematics how did you rate fractions 
before the start of this professional development? Has that rating changed and if 
so, why? 
4. What kind of status or importance do you think the topic of fractions holds in 
your school? 




What impacts will well-structured, action research based, professional learning 
opportunities and reflective practice have on 
x primary school teachers’ content knowledge of fractions?  
x primary school teachers’ pedagogical knowledge of teaching fractions?  
x  primary school teachers’ beliefs and attitudes with regards to teaching fractions? 
 
6. There are 3 major elements in this PL, which has been the most important to your 
development as a mathematics teacher and why? 
x The chance to see some alternative pedagogy 
x Content - the variety of activities 
x Taking everything back into your context and then given a chance to reflect 
7. Do you think you are now better equipped to promote student learning in 
fractions through attendance at this PL? Please elaborate on your answer. 
8. Has this PL changed the manner in which you will teach fractions? If so, why and 
how? 
9. If you had to advise on your top five tips for teaching fractions what would they 
be and why? Don’t worry about the order and if you need more than five that’s 
fine. 

Primary school teachers’ content knowledge of fractions?
10. How has your content knowledge about fractions changed through this course? 
Could you articulate a couple of the things you have learned? 

Primary school teachers’ pedagogical knowledge of teaching fractions? 
11. What activity or activities introduced in this PL have been most “revealing” to you 
and why? 
12. What do you think you have learned attending this PL and how will it change 
your practice from now on? 
13. What is your favourite activity when teaching fractions? What makes it your 
favourite? 
14. What have you learned from this PL about fractions that you can generalize into 




Primary school teachers’ beliefs and attitudes with regards to teaching fractions? 
15. If any, what aspect/s do you find most problematic in teaching fractions? 
16. If you were now asked to take a “leadership” role in the teaching of fractions in 
your school do you feel more confident now, as opposed to when you began this 
PL, that you could do so? If so, what has lead to this increased confidence? 

*HQHUDOTXHVWLRQ
















 Appendix 10 - Reflective Tools - Medical Lens Model by Charles 
Lovitt 
 
Using a medical metaphor, I liken it to placing the item on the ‘medical examining table’ 
and walking around it – ‘pushing and prodding’ to determine its educational health. And 
the more perspectives from which we scrutinize the more complete will be our 
examination. 
i) to justify existing features and qualities 
ii) to recognize missed opportunities for additional richness and balance 
 




Content: What mathematical content ideas and concepts are evident within the lesson?  
 
Pedagogy: With what we know about teaching strategies, how much of this is exhibited 
or exploited within this lesson? Has the full potential of using concrete materials, co-
operative group work, investigative or problem solving approaches, estimation, story-
shells, social issues, personal involvement, etc been considered. 
 
Policy: I am accountable to my system for certain objectives – how can I explain how this 
lesson ‘fits’ such policy? 
 
Technology: With what we now know about how technology can contribute to learning, 
how much of this has been considered and visible within the lesson? 
 
Equity: When I consider cultural, gender and ESL students, and the strategies that have 
been developed to provide access for all students, how many of these are evident? 
 
Learning Theory: With what we know about how students learn, described by such terms 
as constructivism, meta-cognition, Blooms Taxonomy or multiple intelligence theory – 
how can I justify this lesson from those perspectives? 
 
Context: There are many ways to seek making connections and providing a relevant 
context for learning – “does this content area have any vocational, recreational, 
preparatory, local, social issue, cultural, historical, scientific, technological, creative, 
artistic, aesthetic, macro (huge), micro (tiny), personal, humorous, current events or 
literary aspects?” – and have these opportunities been fully exploited? 
 
Assessment: Have I employed a full rich array of strategies to help me monitor student 
learning within this lesson? 
 
When picking up a particular lens, we can temporarily focus on just that perspective. For 
example if we pick up and peer through a pedagogy lens alone (as this I feel is the most 
important lens – the one on which the quality of the learning experience hinges) we can 
look at some “sub lenses.” 
 
Sub-lenses: 
x Can I make it concrete? 
x Can I make it a genuine problem solving challenge? 
293 

x Can I use the outdoors? 
x Can I involve students physically (kinesthetic)? 
x Can I inject an estimation component? 
x Could I use a simulation role play? 
x Can I make it personal for the students? 
x Could I make it a cooperative group challenge? 
x Can I make links to other subject areas e.g. language? And other mathematics 
topics? 
x Can I exploit the visual aspects? 
x Can I embed the learning within a story-shell? 
x Can I provide choice and allow student self-responsibility and ownership? 
x Can I make the task open-ended and investigative? 
x Can I allow for multiple entry and exit points? 





 Appendix 11 – Consent for Participation from Pre-Service Teachers 
1.
“Enhancing the pedagogical content knowledge of teachers of
mathematics through reflective practices regarding content 
and pedagogical knowledge.”
Student Informed Consent Form 


















 Appendix 12 - Letter of Information to the Principals From the 






Re: Participation in a research study 






LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG ³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW























































LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG ³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW










































































































 Appendix 15 – Information Letter to Parents Outlining the Limited 







, DP WKH 1XPHUDF\ &RQVXOWDQW IRU WKH $VVRFLDWLRQ RI ,QGHSHQGHQW 6FKRROV RI :HVWHUQ
$XVWUDOLD$,6:$ZRUNLQJRQD3K'WKHVLVXQGHUWKHVXSHUYLVLRQRI'U3DXO6ZDQDQG
'U &KULVWLQH 2UPRQG IURP (GLWK &RZDQ 8QLYHUVLW\ , DP FXUUHQWO\ ZRUNLQJ ZLWK
FODVVURRP WHDFKHUV LQ UHVHDUFK ZKLFK LV IRFXVLQJ RQ WKH WHDFKLQJ RI IUDFWLRQV HQWLWOHG
³(QKDQFLQJ WKH SHGDJRJLFDO FRQWHQW NQRZOHGJH RI WHDFKHUV RI PDWKHPDWLFV WKURXJK
UHIOHFWLYHSUDFWLFHVUHJDUGLQJFRQWHQWDQGSHGDJRJLFDONQRZOHGJH´

7KH3ULQFLSDODQG\RXUFKLOG¶VFODVVWHDFKHUKDYHERWKDSSURYHGWKHFRQGXFWRIWKLV
UHVHDUFK7KH(GLWK&RZDQ8QLYHUVLW\+XPDQ5HVHDUFK(WKLFV&RPPLWWHHKDVDOVR
DSSURYHGWKHUHVHDUFKVWXG\7KHVWXG\LVSODQQHGWREHLQFRUSRUDWHGLQWR\RXUFKLOG¶V
QRUPDOPDWKHPDWLFVFODVV7KHFKLOGUHQZLOOQRWEHGLVUXSWHGLQDQ\ZD\DVWKHQRUPDO
PDWKHPDWLFVSURJUDPZLOOFRQWLQXHDQGVKRXOGEHHQKDQFHG

$WQRVWDJHZLOO,RUDQ\PHPEHURIWKHUHVHDUFKWHDPKDYHGLUHFWWHDFKLQJFRQWDFWZLWKWKH
VWXGHQWVLQWKHFDUHRIWKHSDUWLFLSDWLQJWHDFKHUVEXWLWLVOLNHO\WKDWWKLVVWXG\ZLOOKDYHDQ
LPSDFWRQWKHWHDFKLQJDQGOHDUQLQJSURJUDP(LWKHUP\VHOIRUDUHVHDUFKDVVLVWDQWPD\
ZLVKWRDWWHQGWKHFODVVURRPRIWKHSDUWLFLSDWLQJWHDFKHUVWRDXGLWZKDWKDSSHQVGXULQJ
OHVVRQVDQGWKHUHIRUHPD\KDYHVRPHLQIRUPDOFRQWDFWZLWKWKHVWXGHQWV7KLVSHUVRQZLOO
RIFRXUVHKDYHWKHDSSURSULDWH:HVWHUQ$XVWUDOLDQ&ROOHJH2I7HDFKHUVFOHDUDQFHWRGRVR
,QFLGHQWDOVWXGHQWYRLFHVPD\DSSHDUZKHQFRQGXFWLQJDXGLRWDSLQJRI7HDFKHULQWHUYLHZV
EXWQRVWXGHQWZLOOEHLGHQWLILHGLQDQ\ZD\ZKDWVRHYHU
3DUWLFLSDWLQJWHDFKHUVZLOODOVREHUHTXLUHGWREULQJWRWKHVHVVLRQVDQ\GHLGHQWLILHGZRUN
VDPSOHVEDVHGRQWKHLGHDVWKH\ZLOOGHYHORSLQWKHSURIHVVLRQDOOHDUQLQJVHVVLRQV7KHVH
ZRUNVDPSOHVDOWKRXJKDQRQ\PRXVZLOOEHYLHZHGDQGGLVFXVVHGE\WKHWHDFKHUVLQWKH
ZRUNVKRSV,WVKRXOGEHXQGHUVWRRGWKDWWKHSHGDJRJLFDOSUDFWLFHVDQGWKHFRQWHQWWREH
WULDOOHGLVJURXQGHGLQUHVHDUFKIURPDFURVVWKHJOREHDQGVKRXOGSURYHKLJKO\EHQHILFLDOWR
WKHVWXGHQWV
7KHUHVHDUFKZLOOWDNHSODFHRYHUDWOHDVWRQHDFDGHPLF\HDUDQGWKHUHVXOWVZLOOEH
SXEOLVKHGDVDWKHVLVDQGSDUWVPD\EHXVHGLQSDSHUVGHOLYHUHGDWFRQIHUHQFHV,QRUGHUWR
SURWHFW\RXUFKLOG¶VSULYDF\QHLWKHUWKHVWXGHQWVQRUWKHVFKRROZLOOEHGLUHFWO\LGHQWLILHGLQ
DQ\SXEOLFDWLRQ3VHXGRQ\PVZLOOEHXVHGWRSURWHFWHDFKVWXGHQW¶VLGHQWLW\7DSHUHFRUGHG
VHVVLRQVZLOOEHHUDVHGIROORZLQJWUDQVFULSWLRQDQGDOOLQIRUPDWLRQZLOOEHVHFXUHO\VWRUHG
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8QLYHUVLW\RQLI\RXKDYHDQ\TXHULHV,ZRXOGEHKDSS\WRGLVFXVVZLWK\RXDQ\
LVVXHVWKDW\RXPD\KDYH
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